This study describes new problems emerging over 6 weeks for nursing home residents with advanced dementia and factors associated with time to identify the problems. The sample of 65 developed 149 new acute problems or exacerbations of existing conditions over the 6 weeks of data collection. The majority of these problems involved uncontrolled pain, new infections, and severe psychoses. Nurse assessment skill was associated with a shorter time to identify the new problem and more time spent on the problem. A higher ratio of new to existing interventions was also associated with a shorter time to identify the problem. Other patient characteristics associated with time to identify problems included nonspecific vocalizations, physical signs, cognitive status, and length of stay. While future research is warranted, findings from this study highlight the frequency of problems requiring treatment and suggest that improved assessment of residents may decrease the time to identify new problems.
Introduction
Nursing home residents with advanced dementia are at high risk for developing new comorbid conditions and for exacerbations of their existing conditions. 1 Most people with Alzheimer's disease (93%) have at least 1 comorbid condition, and approximately 61% have 3 or more. 2 At least 45% have musculoskeletal, genitourinary, and/or ear, nose and throat disorders, with 48% of people at moderate and 69% at the severe stages of dementia having genitourinary disorders. 3 Pneumonia is the leading cause of death, with 6 month mortality rates reported at 36.4% to over 50%. 4, 5 These problems are discomforting and are associated with increased use of costly acute care services. 6 Costs for treating these problems are substantially higher for people with Alzheimer's disease than for matched cases without dementia. 7, 8 Even after adjusting for differences in illness burden, health care costs are 34% higher for people with Alzheimer's disease compared to demographically matched nondemented controls. 9 Evidence suggests that nursing action is associated with incidence, severity, and duration of comorbid conditions as well as hospitalization. 10 Carter and Porell 11 found increased risk of hospitalization by residents of nursing homes when nursing personnel expenses were more heavily allocated to licensed practical nurses (LPNs) versus registered nurses (RNs) and stated that 1 plausible explanation for the differences is that LPNs may be less capable of identifying medical symptoms and initiating effective interventions. Another study 12 found that 48% of nursing home residents with acute infection had received no physical assessment.
Early recognition and treatment of new problems and exacerbations of existing conditions has been identified as a potential strategy for decreasing severity of problems, preventing hospitalization and maintaining both physical comfort and quality of life. 12 Estimates are that over 42% of hospitalizations could have been avoided with better care in the nursing home. 13 Loeb et al 14 found that a nurse clinical pathway involving surveillance, early diagnosis, and treatment of nursing home residents with lower respiratory infection resulted in an average reduction in hospitalizations of 12% (95% confidence interval [CI], 5%-18%; P < .001) and an overall cost savings of US$1016 per resident (95% CI, US $207-US $1824; P < .001) treated. The nursing care and patient factors associated with earlier or later recognition of new or worsening conditions are unknown.
The older adult with dementia is at increased risk for delays in recognition and treatment of new or exacerbating conditions. Older adults often present with vague and atypical symptoms of acute illness. 15 Studies of people with moderate-to-severe dementia have shown that an array of changes in behavior often accompany acute illness and exacerbations or worsening of chronic illnesses. 16 We report here a secondary study conducted within a randomized experiment to better understand nurse and resident factors that may contribute to timely recognition and treatment of new or exacerbating problems. We describe problems developing over 6 weeks in a sample of nursing home residents with moderate-to-severe dementia and examine the relationship of patient and nurse factors to the time it took from onset of changes in resident symptoms to identification of the existence of the problem. We investigated the impact of nurse assessment skill, number of interventions, and ratio of new to existing interventions on 2 outcomes: time to identify new problems and nurse time.
Methods
The main experimental study compared a protocol for assessing and treating unmet needs of people with dementia (5-step Serial Trial Intervention [STI]) to a more comprehensive 9-step version of the STI. All residents in this study received the 5-step STI. Nurses caring for residents in this study were taught to recognize behavior change or other unclear symptoms and to respond by using sequential assessment, treatment, and consultation steps until the problem or symptoms were identified and resolved. 17 
Setting and Participants
Resident participants were from 6 nursing homes in the Midwest, and a total of 65 people with dementia participated. Written consent was obtained from the Durable Power of Attorney and verbal assent was obtained from the resident. Participants had an average age of 87.92 (SD ¼ 5.39) and length of stay of 31.85 months (SD ¼ 25.46). The sample had severe cognitive impairment, with an average Mini-Mental Status Examination score of 7.60 (SD ¼ 5.95). 18 Functional impairment was also severe with 24 participants in the most severely impaired Stage 7 of the Functional Assessment Staging Tool, 40 in Stage 6 and 1 person was in Stage 5. 19 All participants were Caucasians, and there were 52 females and 13 male participants. Excluded from the study were people with chronic psychiatric illnesses other than the condition identified as causing dementia.
While the current study is primarily focused on newly developing or worsening physical problems, the sample had a heavy burden of existing chronic illness. According to measures taken using the Cumulative Illness Rating-Scale-Geriatric ratings of severe disability for chronic problems, 64 of the 65 had dementia associated with severe disability. 20 Severely or extremely severely disabling vascular problems were present for 19, severely disabling eye, ear, nose, and throat problems, including sensory deficits were present for 16, 8 had chronic severely disabling heart conditions, 8 had severely disabling lower gastrointestinal problems, and 4 had severely disabling respiratory problems.
Fifteen nurses (11 LPNs, 4 RNs) were asked to participate based on working day shift full time on one of the units that housed resident participants. All 15 provided written informed consent.
Procedures and Measurements
For 6 weeks following initiation of the STI, the primary nurse recorded in a daily tracking form the behaviors, problems, assessments, interventions, consultations, and new medical orders and diagnoses. To assure accurate and complete tracking of information, research staff met with the nurse twice a week and cross-checked the tracking forms with resident records. When discrepancies existed between the 2 records, these were immediately resolved with the nurse.
Resident data extracted from the tracking forms included physical signs, behaviors, and new problems. Nursing care data coded from the tracking forms included assessment skill, time to identify new physical problems, interventions delivered, start of a new intervention, and nurse time spent on problems. More specific information on data extraction and coding is available in Table 1 .
Of the 65 participants whose problems were studied over 6 weeks, 61 developed new problems. Of the 61, 45 developed new problems after the first day of data collection and for 41 it was possible to clearly isolate from the tracking forms a distinct time period from onset of change in condition to problem identification. Time to identify new problems could not be determined for 4 participants; in 2 cases problems co-occurred and 2 cases had incomplete information on the tracking forms.
Analysis
Due to skewness of some variables, descriptive information was summarized using frequencies, ranges, and medians. Because we were particularly interested in understanding behaviors that accompany changes in physical condition, we used content analysis to count behaviors and verbalizations that accompanied infections and other new physical problems (ie, Table 2 results). The condition of being unresponsive to stimuli was omitted from these analyses. Behaviors unique to severe psychosis were analyzed separately (ie, Table 3 results). Log transformations of the response variables (i.e. Time to identify new physical problems, nurse time spent on problems) were used to correct for skewness and eliminate curvature in the associations with predictors. Mixed models were used to analyze the association of demographic factors and nurse assessment/interventions with each of the 2 outcomes. These mixed models incorporated a random effect for nurse, because multiple patients were often treated by a common nurse. Stepwise model building was used to select variables for inclusion in the model. Pairwise interactions were tested, but none were identified as significant.
Results

Descriptive Results
Of the 65 participants, 61 (94%) developed new physical problems over the 6 weeks of data collection and the majority of the participants had 2 or more new problems develop (n ¼ 41; 67%). A total of 149 new problems developed and, as seen in Table 4 , the majority of these problems involved uncontrolled pain, new infections, and severe psychotic behavior. Musculoskeletal pain occurred frequently and 4 participants had uncontrolled pain from metastatic disease. Pneumonia, urinary tract infections, and cellulitis were common infections. Twelve participants had psychotic behavior that included delusions or hallucinations and was accompanied by signs of severe distress. Seven people experienced nausea, vomiting, and/or diarrhea that were attributed to viral illness and 1 contracted a Clostridium difficile infection in the gastrointestinal system. The time it took from onset of change in condition to identification of the problem ranged from 0.5 days to 29 days and the median was 4 days.
Of the 61 participants who developed new physical problems, 24 (39%) had specific physical signs of a problem and 10 (16%) had vague physical signs. Examples of specific signs Signs that had a definite relation to a particular cause were coded as ''specific;'' others were coded as ''vague.'' Behavior: manner of action or verbalization Initially coded as specific verbal, nonspecific vocalizations, fearful verbal, motor, passive/withdrawn. After this initial coding, the high frequency of 4 specific behaviors lead to the analysis reported in Table 2 . New problems: the existence of a new or worsening change in a body system or function that was identified by the nurse Excluded:
Routine behavior problems Ongoing management of chronic conditions Simple physical problems managed by the nursing staff Assessment skill: average breadth of the assessments done each day. are skin breakdown, bradycardia, and fever. Examples of vague signs were weakness, decreased food intake, and new falling behavior. Of the participants that developed infections (n ¼ 36), a temperature above 99 F was present for 9 (41%) of the 22 of those assessed. Fourteen residents who developed an infection did not have a temperature documented during the time period from the onset of a change in condition to identification of the problem. In all, 29 (47%) participants voiced specific verbal complaints or symptoms, 27 (44%) had nonspecific vocalizations such as calling out, and 21 (34%) voiced fearful comments that could not be tied to reality. Thirty-five of the participants (57%) had motor symptoms such as restlessness or bracing of a body part and 12 (20%) displayed more passive or withdrawn behavior. Table 2 describes results of the content analysis of the behaviors that accompanied the 36 new infections and 98 other newly developing physical problems. Resistive behavior was the most frequent behavior. Calling out, ''help me'' or verbally stating ''something is wrong'' were frequent for those with infections. A distressed facial expression was evident for 25% of people with infections and accompanied other problems 36% of the time. Restlessness frequently accompanied musculoskeletal pain, cancer pain, and gastrointestinal discomfort.
Of the 12 participants with acute psychotic behavior, 6 had a documented past history of psychotic symptomatology and 5 were taking antipsychotic medications. Table 3 describes the symptomatology of this subgroup during the acute episode. Treatments given in response to the acute psychosis included nonpharmacological (reassurance [5] ; remove from stressor [5] ; distraction [4] ; allow to vent [3] ), psychotropic medication (anxiolytic [7] ; antipsychotic [3] ; antidepressant [3] ; mood stabilizer [1] ), and analgesic medication (acetaminophen [2] ; hydrocodone, and acetaminophen combination [1] ).
Nurses had a median assessment score of 3 (range 0-5), used a median of 1 (range 0-4) intervention per day, used a median of 0.4 (range 0-3) new interventions per day, and had a median ratio of new to old interventions of 0.5 (range 0-1). The median days from symptom presentation to diagnosis was 4 (range 0.5-29), the median time (average nurse contacts per day shift for days (8); constipation (6); bleeding (2); pain (1) 17 11 Genitourinary: infection (10); other(6) 16 10 Respiratory: pneumonia (9); upper infection (5); asthma (1) 15 10 Other: dying process (4); cancer pain (4); weight loss (3); unstable blood glucose (1) 12 8 Eye, ear, nose and throat: impacted cerumen (4);dental (4); dysphagia (2); conjunctivitis (1) 11 7 Cardiovascular: leg edema (5); bradycardia (2); heart failure(1); stroke (1) 9 6 a 149 problems occurred in 61 participants. between symptom presentation and identification of the problem) spent on the problem was 2 (range 0.17-6), and the median time (nurse contacts per day shift averaged for 30 days) spent with the patient over the 30-day period was 1 (range 0.13-4.56).
Inferential Results
Separate mixed models were fit for the 2 outcomes and are summarized in Table 5 . Note that log transformation of the days from symptom presentation to diagnosis was used to reduce the skewness and improve the linear association with predictors. Quality of nurse assessment, ratio of new to standard interventions and presence of specific physical symptoms were all statistically significantly associated with decreases in the log days from symptom presentation to diagnosis. Increased length of stay was statistically significantly associated with an increase in days from symptom presentation to diagnosis. The interpretation of these parameter estimates are on a relative scale rather than an absolute scale due to the log transformation. A 1-unit decrease in nurse assessment skill was associated with a 54% increase (since exp (0.43) ¼ 1.54) in the time to identify new physical problems (P < .001). A 0.1-unit decrease (10% reduction) in the ratio of new to standard interventions was associated with a 14% increase (since exp (0.135) ¼ 1.14) in the time to identify new physical problems (P ¼ .002). Patients without specific physical symptoms had 127% longer times to identify new physical problems (P ¼ .009). A 1-month increase in the length of stay was associated with a 1.3% increase in the days from symptom presentation to diagnosis. Nurse time spent on the problem was statistically significantly associated with nursing assessment skill, presence of nonspecific vocalizations, and cognitive status. A 1-unit increase in nurse assessment skill was associated with a 0.48 increase in nurse time spent on the problem (P < .001). Presence of nonspecific vocalizations was associated with a 0.65 increase in nurse time spent on the problem (P ¼ .031). A 1-unit increase in Mini-Mental State Examination (MMSE) scores was associated with a 0.06 unit decrease in nurse time spent on the problem (P ¼ .024).
Discussion
Results of this study highlight the multiple comorbid conditions and frequent physical problems that nursing home residents with dementia experience. The presence of comorbidities in nursing home residents may alter the presentation of common illnesses. 21 Complicating identification of illness further, people with dementia are often unable to provide accurate verbal reports of symptoms. Behaviors evident during acute physical problems, such as those displayed by this sample, may be expressions that the person is feeling physically ill or may simply be symptoms of the dementia-related cognitive decline. For example, some residents in this study verbalized symptoms clearly while others stated vague verbal complaints such as ''help me'' or ''something's wrong.'' Resistiveness, displayed by 47% of those with acute infection, was the most frequent behavioral symptom. Because we did not have a comparison group and no studies have directly addressed whether certain nonspecific vocalizations or behaviors are uniquely associated with physical illness, it is unclear whether the associations found in this study between dementia-related behaviors and physical problems are higher than that seen in people without physical problems. Behaviors that accompany new physical problems should be studied further to determine whether early behavioral warning signs of possible physical illness can be predicted. If vaguely stating that something is wrong or displaying restlessness or a distressed facial expression are even modestly sensitive indicators of an emerging physical problem, training health care professional to routinely assess for these early behavioral warning signs of illness may lead to earlier identification and treatment of physical problems in this population.
The finding that 41% of those with acute infection who were assessed had a temperature above 99 is consistent with literature, suggesting that fever accompanying infection in the very old individuals is less frequent than in younger adults. 22 The finding that 14 of the residents who developed infection did not have a documented assessment of temperature may have influenced the percentage with a temperature above 99 but also suggests the need for more vigilance in routinely assessing this basic vital sign. Despite the need to detect subtle clinical changes in those with dementia, in many nursing homes physician's and advanced practice nurses are rarely present. 23, 24 This study contributes to our understanding of the significance of nursing assessment skill and its impact on the identification of physical problems among nursing home residents with dementia. This is important information for any long-term care organization concerned with decreasing health care costs or improving the quality of care given and resident outcomes. Costs of treating many acute illnesses of nursing home residents are directly related to illness severity. 25 A more thorough nursing assessment may reduce the time to identification of nursing home residents' physical problems, such as musculoskeletal pain, skin infection, gastrointestinal bleeding, urinary infection, pneumonia, weight loss, lower extremity edema, and heart failure.
Several prior studies within the long-term and acute care settings have identified the critical importance of nursing assessment. Assessment has been identified as an important missing process at critical points in residents' care in the areas of pressure ulcer prevention and treatment, 26, 27 post-fall assessment, 28 and acute changes in residents with infection. 29 Sign and symptom recognition and illness identification have been identified as 2 distinct stages in managing acute problems in nursing home residents. 30 These stages share similarity with the phases involved in preventing ''failure to rescue'' within the acute care setting. 31, 32 As described by Clarke and Aiken, 32 the phases involved in rescuing patients from possible dangers include surveillance, timely identification of complications, and acting by mobilizing necessary resources.
We also found that those who had a higher ratio of new to existing interventions given for a problem had their problem identified more quickly. This may simply indicate that physical problems that are more easily identified are more likely to require a new medical order or treatment. However, in an earlier study we found that repetitive use of the same ineffective treatments was common in nursing homes and was strongly associated with the recurrence of behavioral agitation. 33 We used the term ''static care'' to describe this approach, which may indicate that assessments and information transfer to decision makers who change treatment orders are inadequate.
The high number of participants in this study exhibiting psychotic behavior accompanied by severe distress warrants further study. It is noteworthy that 3 of the participants were given multiple doses of analgesics (pro re nata [prn] orders) to treat their distress, even though no painful condition was documented. Analgesics may be more readily available with ''prn'' dosing orders so that the delay that can occur when contacting a prescriber for a possibly more appropriate psychotropic drug order is avoided. In addition, the administration of psychotropic medications is more highly monitored and regulated in nursing homes and may impact drug administration decisions. It is laudable that the nurses attempted to allay distress through nonpharmacological strategies. These treatments, however, have not been tested for efficacy, and may not effectively treat the extreme tribulation evident in this subgroup.
There is a clear need to develop new and safe pharmacological and nonpharmacological therapies to address the severe distress of acute psychosis.
Due to the limitations in this descriptively designed study, which includes a small convenience sample, possible measurement errors, and lack of a comparison group, findings raise more questions than provide firm conclusions. Results from this study underscore the need to determine the behavioral and physical signs and symptoms that may be early indicators of physical illness in those with advanced dementia. Research is needed to determine the physical and human costs associated with delayed identification of physical problems in this population. It is also important to determine if these costs can be ameliorated through better training, use of assessment protocols, or staffing nursing homes with nurses or other health care professionals who have more advanced training in assessment and diagnostic techniques.
Summary
The occurrence of multiple coexisting conditions and the difficulty people with dementia have to either correctly perceive or communicate symptoms makes the task of identifying changes in physical condition particularly challenging. This study suggests that possible strategies to facilitate early identification of new physical problems of nursing home residents with dementia are better understanding of the unique early warning signs and symptoms of acute illness in this population and improving the vigilance and quality of assessment provided to those residents.
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